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A CCfffARATTVE STUDY OP THE STATIC SPARK SEHBITIVITT OF 
SEVERAL FORMS OP BASIC LEAD 8TTPHKATE AID PRDCWO MSCTURES 

COKAIHIHO ZIRC01TUM METAL ASD ZIRCOHUM STEKIDE 

by: 

V. J. Msaiohslil 

i ABSTRACT: Associated with th* las41«l «f prlasr sdLaas oontaiaiii*; basic 
l*ad styphsat* *ra prnM—a inrolTin« flow, dust lag as* static spark 
soasltirlty. In an •ffort to air.laia* th» offsets «f th* poor flaw «ad 
the high aegrs« of dust In«, th* laboratory, following British procedures, 
prsparad several different poJyoarphie fon« of basis lead stypkeat* 
which war« larger la partiela also than U. 8. eoaeerolal basic lead styphaat*. 
Cos of these fenai was purported to ha las« static spark saasltlws by ths 
British, This report la ooaeorsed with ths atatle spark senaitlTity 
tasting of thaaa new fenas of basis load styphaat* as oenparad to ths 
uua—ratal haalo load styphaat* now la uas. Also tasted at this tla» 
baeaws* of their wld* eurrasit latarost wora slllsd aorsal lead styphaat* 
and prlsdag alxtvaras containing airccnivai natal asA slraomlos hydrld*. 
In all aasos exoapt that of th* sirsonius hydrlas prlner adx, th. nat*rlal 
t«st*d vaa sors static spark aeneltlw* than th* ooneerclal basic land 

U. 8. HAVAL ORDKARCE LABORATORY 
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This report outlines tha result« of a stud/ ■»*• to «oapar« the static 
•park seaaltlrlty of sereral sew farm* of basic lead tftyp^aate to thai of 
coesercia.1 basic load styphnate now in «so. The results of this inrastiga. 
tion aro Intended for tho Infoamation and uso c* tho Naval Oordnanoe 
Laboratory and should be of Interest to other activities using basic load 
styphnate. This work vas perfer—d under task W0L-B2b-4l«l-56. 

W. W. VILBOURNE 
Captain, USN 

R. C. DANIEL 
By direction 
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A COWARATIVK BTUDT QP TKK OTATIC SPARK SSHBITXVITY OP 
fflKVBWL FORKS QP BASIC LBAD 8TXPHSATE AMD PRIMIHG NZXTWE8 

COWAINIir, ZIRCONIUM MEAL AID Z.IRCONIIM HTDRIDE 

HHKODUCTIOH 

1. Priming mixture« containing basic lead styphnate such as 
NOL #130 primer nix «ad 1K3L #60 primer mix »re» currently bain« used in 
Mavy primer* and detonators. Problem in handling and loading of theee 
mixes have ariaan which are .*.*» mainly to tha basic load styphnate in the 
priming mixes« Tha most obvious problems in loading thaaa mixes ara tha 
poor flow properties, the high degree of dusting, and tha static spark 
sensitivity. One approach at improving these condition* la wet loading» 
At the present time an investigation of the feasibility of this method for 
loading percussion primers la being studied* The only practical method, 
which is still widely used, for oover charge 1 nsdlng in detonators and 
stab primers Is dry loading. 

2. Another approach to improving the flow and dusting properties was 
to obtain a freer flowing, non-dusting basic lead styphnate. The British 
did sons work In this direction and met with favorable results. By the 
addition of crystal habit-controlling agents the British succeeded in 
obtaining now polymorphic forms of basic lead styphnate which were also 
larger in particle else, free flowing and non-dusting. These methods 
were passed on to the Laboratory and experimental batches of these 
polymorphic forms of basic lead styphnate were prepared* Actually three 
different crystalline forms of basic lead styphnate ware prepared. They 
are identified as RD 13*6 Preparation fk,  the crystals of which under a 
mlorosoope appeared as dusters with many needle-like points protruding 
from spherical surfacesj RD 1346 Preparation #5, the crystals of which 
appeared as rounded particles; and RD 13*9, the crystals of which appeared 
cigar-shaped. By comparison the standard commercial basic lead styphnate 
now in use is smaller in particle size consisting of flat plate-like 
crystals. 

3*  In evaluating these new crystalline forms of basic lead styphnate 
they will be osJmparad to the standard basic lead styphnate as to dusting, 
flow properties, sensitivity, output, stability, and static spark sensitivity. 
This report Is oonoemed specifically with the static spark sensitivity of 
these maw crystalline forms of basic lead styphnate as compared to the 
standard basic lead styphnate now in use. Also tested for static spark 
sensitivity at this time was milled normal lead styphnate, a primary used 
fairly extensively la production items. Due to their wide current Interest 
two priming mixet, containing xlrconlum and zirconium hydride, which are 
used in the Mk 10 delay clamant and tha MOTH 8odA experimental delay 
clamant respectively, were also tested for static spark sensitivity. 
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k.     The purpose of this study «•* to deteralne the relative danger 
(static spark-vise) of «pacific aateriais as oonparea to «mtsrlala now In 
us«. The data obtained vill give «a Indication of what «ight b« expected 
of the materials studied If they are elected to be used and Is not In- 
tended to be a definitive study In the static spark sensitivity field. 

Test Procedure 

5»  The inatrvsamnt used for testing la a aodlfied version of the 
Explosive Electrostatic Sensitivity Teeter as reported in HOLM 9939* 
8ee Figure 1 for scheaatic. The explosive saaple holder is s Modified 
plastic firing pin and detonator holder cemented to « steel electrode 
as in Figure 2. For all Materials tested the charge weight «as twenty 
allllgraaa. 

6.  The aovabla electrode on the test instrument was so adjusted 
that when coapletely depressed it «as Just above the surface of the ex- 
plosive under test. Ten samples were tested at each energy level fron the 
ail-fail point (when possible) to all-fire point (whan possible). Although 
ten trials par  energy level ar» relatively saall it «as felt that this 
sampling would be adequate to establish the inf oraation desired. For data 
purposes only one atteapt to fire each individual ■■■pi« was irade« 
If It failed to fire, the saaple was destroyed by subjecting it to a 
auch higher energy spark. 

7*  In obtaining the static spark sensitivity data two procedures 
were used; one consisted of keeping the voltage constant and varying the 
capacitance, the other keeping the capacitance constant and varying the 
voltage. The energy was calculated using the equation 2 - 5CV , «here: 

t - energy in ergs 
C » capacitance in a&cromicrofareds 
V - potential in kllovolta 

8-1111 i-y of Results and Discussion 

8. The results in Table 1 «ere obtained by keeping the capacitance 
constant at 50 aicroalcrofarads and varying the voltag*^ Figure 3 is a 
plot of these data as percent fires versus energy. The results in Table 2 
were obtained by keeping the voltage constant and varying the capacitance. 
Figures k and 5 are plots of these data as percent fires versus energy» 

9. The British data concerning RD 13^9 indicated that this particular 
crystalline structure was nonstatic spark sensitive. The lfOL test results 
for this preparation are to the contrary. It is possible that in the 
preparation of this crystalline for» of basic lead styphnate we did not 
obtain the identical material the British did or that our test lnstnssenta- 
tion and procedure are sufficiently different fro» that of the British 
that comparable results are not obtained. 
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10. At the end of a test run of applying a static spark to the 
explosive materials, ease had always failed to initiate. Attests were 
made to destroy these failures by firing at energies above the materials 
indicated all fire energy. In attempting to destroy those samples of 
standard basic lead styphnate wbieb had failed at the lover energy levels, 
it was found necessary to raise the energy level arueh hlgheV than the 
predicted all-fire point. In sea» oases the s*sg>ls failed to Initiate 
within the Halts of the Instrument or merely burned. The standard basic 
lead styphnate became less sensitive to static spark once it railed to 
initiate at a given energy level. This phenomenon was observed only for 
standard basic lead styphnate. 

11. The relative humidity of the testing room ranged from 20 per cent 
to 50 per cent« However, there was no apparent correlation between the 
relative humidity and test results. 

12. At voltages of 1 KV or less there was no visible spark observed 
between the electrodes when the sample failed to initiate. In some 
instances tfhan a sample failed to initiate, the material was found 
adhering to the needle. 

CONCLUSIONS AND SUM4AKY 

13. Both the nev experimental basic lead styphnates and the milled 
normal lead styphnate appear to be more static cperk sensitive than the 
standard basic lead styphnate when tested on the 'JOL Static Sensitivity 
Test Device• 

lU. The experimental basic lead styphnates are comparable, static 
spark-visa, to milled normal lead styphnate, which is being used safely 
in production. If these nev styphnates meet output, stability, and 
sensitivity requirements, it is the author's opinion that they would not 
be objectionable because of their increased static spark sensitivity. 

15. The comparison of the two primer mixes definitely shows the 
zirconium metal mix to be mveh more static spark sensitive than the 
zirconium hydride primer mix. 
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APPSFDDt A 

Ccapcwltloa of Prlmr Mixe« 

808A PrU—r Mix 

28.9)1 Zlrooaiva Ity&rida 
66.5* LMd Peroxide 

5°0Jl Tetmcene 

Mk 10-0 Prl—r Mix 

26.2* ZJ-malia Metal (powder) 
TO.&ft Leed Pttraad.de 
3.0^ Tetracene 
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